Ultrastructural characteristics of necrotic and apoptotic mode of neuronal cell death in a model of anoxia in vitro.
Increasing evidence suggests that two distinct modes of cell death, known as apoptosis and necrosis, are involved in many different pathological states. The morphological pattern of postanoxic changes has been widely studied in various experimental models, however the exact mechanism of neuronal cell death induced by ischaemic/anoxic insult is still not fully understood. The aim of this study was to determine the detailed ultrastructural criteria of postanoxic neuronal changes in in vitro model of anoxia. The electron-microscopic examination of organotypic cultures of rat hippocampus, exposed to 10- and 20-minute anoxic insult, revealed the morphological features typical for both necrotic and apoptotic neuronal cell death. Numerous neurones revealed a typical picture of passive necrotic lysis, such as advanced swelling of intracellular organelles associated with cell membrane disruption, whereas others clearly reflected an active apoptotic form of cell injury, consisting of condensation of nuclear chromatin with early preservation of cell membranes. However, there was also a subset of damaged cells sharing several features typical for both necrosis and apoptosis. These results add additional evidence to the previous studies suggesting not only that neurones injured by anoxic insult can die in a pure necrotic or apoptotic way but also that a continuum might exist between apoptosis and necrosis in certain pathological conditions.